Rice is one of the most important food crops of India in terms of area, production and consumer preference. India is the second largest producer and consumer of rice in the world. Trends in global rice consumption largely follow those in global production, rising steadily over the last few decades. However population growth has outpaced growth in rice production, such that per capita production, and thus per capita consumption is declining. For future planning, it is therefore necessary to evaluate the growth pattern of rice production. An attempt has been taken in this paper to forecast (through Box-Jenkins technique) the production of rice in North-East states of India. The study finds that the respective models for best forecasting of Rice production are ARIMA (1,1,0) for Assam, ARIMA (1,0,1) for Arunachal Pradesh, ARIMA (1,1,2) for Nagaland, and ARIMA(1,0,0) for Sikkim. This study also finds that Forecasting for Mizoram is not possible under the present methodology since the data series is non-stationary and they are not becoming stationary even after second difference. Similarly forecasting of rice production of Tripura and Meghalaya is also not viable. The data series are I(1), but in the first differenced series there is no significant spike in ACFs, indicating that the first differenced series are white noise. Moreover forecasting indicates possibility of a decline in rice production in most of the states in North East India.
Jenkins (1976) . An ARIMA (p, d, q) model is a combination of Autoregressive (AR) which shows that there is a relationship between present and past values, a random value and a Moving Average (MA) model which shows that the present value has something to do with the past residuals. Auto correlation function is a very constructive tool to find out whether a time series is stationary or not which is very important in time series econometrics. Both ACF and PACF are also used to determine auto-regression and moving average orders of the models. The forecasting through Box-Jenkings methodology consists of three steps, namely identification, estimation of parameters, and diagnostic checking. The identification step involves the use of the techniques for determining the value of p, d, and q. Here, these values are determined by using autocorrelation and partial autocorrelation functions (ACE and PACF). Apart from the graphical methods of using ACF for determining stationarity of a time series, a very popular formal method of determining stationarity is the Augmented Dickey-Fuller (ADF) test. Here, these tests are done for all the time series. The second step is to estimate the parameters of the model. Here, the method of OLS is used for this purpose. The third step is to check whether the chosen model fits the data reasonably well. For this reason, the residuals are examined to find out if they are white noise. To test if residuals are white noise, the ACE of residuals are considered in this study for comprising the forecasting efficiency of stochastic models.
Empirical Findings
Since ARIMA forecasting technique needs stationary series, hence to test the stationarity, we apply ADF and PP Unit Root test. The results of these tests are shown in Table- 1.
Forecasting of Rice Production in Assam (RPAS)
Since the production series is I(1), hence our estimating regression equation is
Forecasting of Rice Production in North-East states of India 145 The results and correlogram of the estimating equation (1) are given below in Table 2 and Figure 1 respectively. Since the error series is white noise, hence the regression fits the data well; and there is no moving average part (MA), more over the significant F value also reflects the overall significance of the regression equation. Therefore our estimated ARIMA (1,1,0 
RPAS RPAS RPAS

RPAS RPAS RPAS RPAS RPAS RPAS RPAS
Therefore the out sample prediction of Rice production in Assam in 2008 is 3186.2 (thousand tons), ignoring the intercept term since it is statistically insignificant whereas the actual value is 4008.5. Similarly, the other values (out sample forecasting) are shown in the Table 3 . Figure 2 shows the time plot of Actual and Predicted value of Rice production (in sample). From the above diagram, it is clear that from 1980 to 1988 there was some fluctuation in actual production, which is not well captured by our prediction, but after 1991 to 1999 the rice production was stable, which is well captured by ARIMA (1,1,0). After 2002, the production declined. The figure in the right panel shows the forecast error line, which also reflects that forecasting error is huge specially in 1988, 1997 and 2006 . (The reasons of this error are not investigated in this study.)
Forecasting of Rice Production in Arunachal Pradesh:
Since the production series of Arunachal Pradesh is I(0), hence our estimating regression equation is
The results and correlogram of the estimating equation (3) are given below in Table 4 and Figure 3 respectively. The correlogram of the error series of equation (3) shows lag 1 is significant. Hence it implies MA (1) is appropriate for ARIMA model. Therefore the moving average equation is:
The results of estimation of equation (4) are given in Table 5 .  is significant, hence our ARIMA (1,0,1) model for forecasting of rice production in Arunachal Pradesh is:
The results of estimation is of equation (5) are shown below in Table 6 . The correlogram of the error series of equation (5) is white noise ( Figure 4 ). 
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Out sample forecast of rice production in Arunachal Pradesh is 156.08 thousand tons in 2008 whereas the actual value is 163.9. Figure 5 gives time plots of Actual, Predicted and forecast error of rice production in Arunachal Pradesh. 
Forecasting of Rice production in Nagaland
Since the production series of rice in Nagaland is I(1), hence our estimating regression equation is
The results of estimation of equation (6) and the correlogram of the error series are given in Table 7 and Figure 6 respectively. (6) From the correlogram of the error series it is clear that lag 2 is significant, which implies MA (2) may be appropriate in our ARIMA model forecasting. Therefore our ARIMA (1,1,2) model of forecasting of rice production in Nagaland becomes:
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The results of estimation of equation (7) and the correlogram of the error series are given in Table 8 and Figure 7 respectively. (7) The correlogram structure of the error series shows white noise. So the estimation is reliable. Therefore our estimated ARIMA (1,1,2) forecasting equation for rice production in Nagaland becomes, 
The out of sample forecasting is 279.56 thousand tons of rice in Nagaland for the year 2008 whereas the actual value is 345.1 thousand tons. The time plot of actual, predicted and the residual series is shown in the Figure 8 below. 
Forecasting of Rice production in Sikkim:
Since the production series of Sikkim is I(0), hence our estimating regression equation is
The results of estimation of equation (8) and the correlogram of the error series are given in Table 9 and Figure 9 respectively. (8) The correlogram of the error series shows that ACFs is not significant at any lag. Hence the MA is zero. Therefore our ARIMA model for Sikkim's production is ARIMA(1,0,0). On the basis of time plot of actual, predicted and error series (in sample Forecasting) of Rice production in Sikkim (Figure 10) , the out of sample forecasting of production in 2008 is 22.53 thousand tons, whereas the actual value is 21.7. Forecasting of rice production for Mizoram is not possible under the present methodology since the data series is non-stationary and they are not becoming stationary even after second difference. Similarly forecasting of rice production of Tripura and Meghalaya is also not possible, since the data series are I(1), but in the first differenced series there is no significant spike in ACFs, that is, first differenced series are white noise.
Summary and Conclusion
Rice is one of the most important food crops of India in term of area, production and consumer preference. India is the second largest producer and consumer of rice in the world. Trends in global rice consumption largely follow those in global production, rising steadily over the last few decades. However population growth has outpaced growth in rice production, such that per capita production, and thus per capita consumption is declining. For future planning, it is, therefore, necessary to evaluate the growth pattern of rice production. An attempt has been taken in this paper to forecast (through Box-Jenkins technique) the production of rice in North-East states of India. The study finds that the respective models for best forecasting of rice production are ARIMA (1,1,0) for Assam, ARIMA (1,0,1) for Arunachal Pradesh, ARIMA (1,1,2) for Nagaland, and ARIMA(1,0,0) for Sikkim. This study also finds that forecasting for Mizoram is not possible under the present methodology since the data series is non-stationary and they are not becoming stationary even after second difference. Similarly forecasting of rice production of Tripura and Meghalaya is also not viable, since the data series are I(1), but in the first differenced series there is no significant spike in ACFs indicating that the first differenced series are white noise. Moreover forecasting indicates a declining possibility in rice production in most of the states in North East India. 
